It is shown how laboratory experiments performed with high intensity femtosecond lasers can probe the physics of black holes in the near-horizon regime. The acceleration generated by the high intensity laser ranging from 10 13 g to more than 10 18 g is identified with the gravitational acceleration at stretched horizons. In the black-hole's asymptotic region, the stretchedhorizon-reflected light shows a measurable universal phase acceleration of Physics near the event horizon of black holes is known to be extreme [1] . The nearer to the event horizon matter and radiation are located the stronger the gravitational attraction 1
g denotes the acceleration at the surface of the earth (g ≈ 10m/s 2 ). Recently, laboratory experiments employing table-top high intensity femtosecond lasers have produced large accelerations over a wide range exceeding 10 18 g, and this even for macroscopic bodies with masses on the order of picograms [3] , [4] . In this letter we shall consider highly accelerated laboratory plasmas in correspondence with plasmas which may exist near the event horizon of a rotating black hole immersed in a homogeneous magnetic field. This analogy leads to a novel possibility for exploring the near-horizon regime of black holes by means of a phase sensitive analysis of the emitted radiation, and thus, to uniquely identify black holes.
In the following discussion it will be sufficient to consider the geometry of uncharged and non-rotating black holes only. An object at rest in the gravitational field of a black hole experiences a proper acceleration as given, in Schwarzschild coordinates, by b = (GM/r 2 )(1− r s /r) −1/2 , where G, M, and r s denote the Newtonian gravitational constant, the black-hole mass, and the Schwarzschild radius (radius of event horizon), respectively, [1] . r s is given by r s = 2GM/c 2 , where c denotes the speed of light. If the coordinate distance ǫ from the event horizon is much smaller than r s , i.e. 0 < ǫ < ∼ 0.1r s , the acceleration reads b = c 2 /2(r s ǫ) 1/2 .
Surfaces with radii r = r s + ǫ are called stretched horizons. At stretched horizons the gravitational acceleration is finite. In terms of the geometric length l of the coordinate distance ǫ, l = 2(r s ǫ) 1/2 , the acceleration simply reads, b = c 2 /l.
The maximum surface gravitational acceleration of an extended object is reached for ǫ = r s /8 (Buchdahl limit). This object might be a neutron star with roughly two solar masses.
Although no extended object can exist for radii smaller the 9r s /8 [2] , matter (plasma) can be kept at rest between the Schwarzschild and Buchdahl radii of a black hole. Any mechanism that keeps the plasma at rest at a stretched horizon will lead to large accelerations in the plasma and consequently to a characteristic modification of the phase of an electromagnetic 2 wave emitted or reflected from this plasma. The easiest way to keep plasma at rest in this regime is to assume that the black hole is electricly charged. In an astrophysical setting, however, this charge may not to be large enough [5] . Much stronger electric fields can be obtained by, e.g., a rotating black hole immersed in a homogeneous magnetic field B, [6] .
Such an electric field corresponds to a charged black hole with net electric charge equal to zero and with charge density at the event horizon's north and south poles of σ BJ = −BJ/2πr 2 s c. In order to achieve sufficient charge densities a small angular momentum J, i.e. cJ/GM 2 < ∼ 0.1, can be sufficient. The assumed geometry of an uncharged and non-rotating hole is then still an excellent approximation. Averaged over sufficiently long times, the charge density σ BJ is neutralized by a charge density σ Q resulting from infalling charges, i.e. the temporal average of the total charge density will vanish, σ Q + σ BJ = 0. Because of stochastic processes such as pair creation which keep the black hole's magnetosphere filled with plasma [1] , and turbulences in the plasma, we may, however, expect also large charge fluctuations δσ Q in the The magnetic field exceeding 10 10 gauss, needed for σ BJ , may be supplied by an accreting plasma [7] . Of course, if l is increased, corresponding to larger stretched horizons, the charge fluctuation, magnetic field or angular momentum of the black hole may be considerably smaller to achieve the same effect.
It was shown recently that high intensity femtosecond lasers produce hot, dense matter of solid density and keV-electron energies [8] . 
Such accelerations have recently been measured by spectral analysis of chirped laser pulses reflected from the plasma surface [3] , [4] . M i = 27 amu) we obtain for intensities in the 10 16 W/cm 2 range and a high contrast ratio (> 10 9 ) of the laser pulse L < ∼ v i τ L ≈ 20 nm as an upper limit for the plasma scale length.
Therefore, L/λ << 1 holds for typical laser wavelength of λ ≈ 800 nm. The reflected wave can therefore be obtained using the Fresnel approximation for steep density gradients, and the kinematics of the plasma surface is described by a "moving mirror" [9] of temporally varying reflectivity [10] .
We approximate the mirror reflectivity by the following simple function for the field amplitude, R(t) = R 0 e −t/τ R e iφ , where R 0 is the fraction of the reflected field amplitude, τ R the characteristic time for the decay of the reflectivity, and φ the phase angle. The electric field reflected from the accelerated mirror, for |v 0 | << c and |b|t r << c/2, where t r ≡ t − (x − x 0 )/c is the retarded time, has now the following form [12] :
, where E(t r ) is the pulse envelope. Note that the acceleration of the phase is twice the mirror acceleration. In the Fresnel approximation the wave vector k of the reflected laser pulse is that of the impinging one and independent of x (ck = ω 0 ).
It is evident from the above equations that light emitted from a uniformly accelerated source shows linear chirp in frequency, i.e. a linear dependence of frequency on time, when measured in the rest frame. Consequently, the observation of chirp from "moving mirrors"
can be used to measure acceleration. Chirp is measured using phase sensitive pulse diagnostics (FROG, Frequency Resolved Optical Gating) for the ultrashort laser pulse [16] .
Such experiments are presently in progress. First results [4] indicate plasma accelerations of b ≈ 2 × 10 19 m/s 2 ≈ 2 × 10 18 g for a 10 18 W/cm 2 Titanium Saphire laser of 100 fs pulse duration impinging on a carbon surface. Fig. 1 shows the result of such an experiment. From the FROG analysis the amplitude E in (t) and the phase angle φ in (t) of the incident laser pulse are obtained. A pulse width of τ L ≈ 100 fs and an almost constant phase φ in (t) are evident for the incident pulse. The reflected laser pulse clearly shows the predicted parabolic behavior of the phase φ out (t) ∼ t 2 and correspondingly a temporally broadened field amplitude E out (t).
An indirect measurement of plasma acceleration of this magnitude was already obtained from the spectral modification of chirped ultrashort laser pulses reflected from solid surfaces [3] . In the following we demonstrate that such an accelerated plasma mirror in Minkowski space shows a phase behavior of light reflected from it that is identical to the phase behavior of light reflected from a plasma sheet at rest in Schwarzschild spacetime in the immediate neighbourhood of the black hole's event horizon (Fig. 2) .
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A linearly accelerated plasma mirror in flat spacetime ( Fig. 2a) with motion of the type x(t) = (x 2 0 + c 2 t 2 ) 1/2 , which for x 0 >> ct means x(t) = x 0 + bt 2 /2 with acceleration b = c 2 /x 0 , can be replaced by a plasma mirror at rest with respect to a uniformly accelerated reference frame, i.e. as being at rest in a so-called Rindler wedge [13] , (Fig. 2b) . In our laboratory experiment, the condition x 0 >> ct always holds, i.e. the maximum mirror velocities (ẋ = c 2 t/x 0 ) are always much smaller then the speed of light, indeed they are on the order of the ion acoustic velocity v i of about 10 −3 c [3]. In the limit, x 0 << ct, the quantum thermal radiation from the mirror of temperature T = bh/4π 2 ck B results, where h denotes the Planck constant, [12] . This radiation is measured by an observer in inertial motion and originates from an accelerated mirror which is approaching the velocity of light.
An accelerated observer located in the Rindler wedge at ξ 0 measures a quantum thermal radiation (Unruh radiation) of temperature T as given above with x 0 = e aξ 0 /a (this equation
relates the space coordinates of the Rindler wedge and the non-accelerated frame, at t = 0), [14] . The Unruh radiation originates from the purely geometric (causal) properties of the event horizon of the Rindler wedge and needs no material basis (although matter falling through the horizon can be involved). It corresponds to the thermal radiation of black holes [15] .
Applying the Einstein equivalence principle, the high-acceleration laboratory experiments can directly be transferred to stretched horizons of black holes. The mirror, at rest in the It is important to note that the measured acceleration is independent from the chosen stretched horizon, i.e. it is the same for all ǫ < ∼ 0.1r s , resp. b > ∼ 10 13 g. It is also worthwhile to mention that direct light from radially freely backfalling sources in the stretched horizon regime, i.e. light not being reflected at a stretched horizon, reveals an acceleration pattern in its phase with just the opposite sign for the acceleration.
For a neutron star with mass M the gravitational acceleration at its surface is smaller than (8/9) 2 b F so, using phase measurements, a discrimination between black holes and neutron stars is possible if the mass of the object is known with sufficient precision by other means.
In the neutron star case the reflecting mirror is made by its surface and the source for light are near-surface plasma processes.
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The expression for the acceleration of the phase occurs also in the Unruh (purely outgo- Schwarzschild spacetime is depicted in Kruskal coordinates (v time coordinate, u radial space coordinate). The radially freely falling source of light rays is at rest in Kruskal coordinates over a short period of time. The light rays reflected at the plasma loaded stretched horizon are received at infinity (on graphical reasons, the source is switched off before the reflected light rays do cross it). Not shown are light rays which are directly emitted to infinity.
